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Gentlemen, 

T5  EFORE  I  proceed  to  the  fcientific  dif- 
cuHion  of  the  lubjed:  of  my  Ledures,  I 
think  it  right  to  employ  one  evening  in  offer¬ 
ing  fome  obfervations  on  the  Utility  of  Che-“ 
miftry,  and  in  fubjoining  a  few  words  on  the 
objed  at  which  the  Ledures  will  principally 
aim. 

In  fpeaking  on  the  Utility  of  Chemiftry,  I 
fhall  not  make  too  frccan  ufc-  of  the  licence, 
frequently  aflumed  by  public  Readers,  of  de¬ 
livering  a  panegyric  on  the  art  or  fcience 
which  they  profefs  to  teach,  to  the  difparage- 
ment  of  other,  equally,  or  perhaps  more  im¬ 
portant  branches  of  knowledge.  But  to  af- 
fert  the  juft  claim  of  Chemiftry  to  notice  is 
commendable  in  any  lover  of  the  fcience;  it  is 
a  duty  which  a.  perfon,  fituated  as  I  am,  owes 
to  thofe  who  favour  him  with  their  attend¬ 
ance.  Our  earneftnefs  in  the  purfuit  of  any 
ftudy  is,  in  general,  proportionate  to  the  plea- 
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lure  or  advantage  which  we  expect  to  refult 
from  its  cultivation.  Where  there  is  the 
profpedl  of  recompence  in  one  way  or  other, 
we  can  engage  in  literary  or  fcientific  labours 
with  ardour  ;  where  there  is  no  fuch  profpedt, 
the  mind  is  feldom  adtive  in  its  exertions.  A 
Ledlurer,  therefore,  is  adting  a  proper  part 
towards  his  Hearers,  when  he  ftates  to  them 
the  fair  pretenfions  that  the  art  or  fcience, 
which  it  is  his  province  to  explain,  has  to 
their  regard  ;  let  him  convince  them  that  it 
is  deferving  of  their  attention,  and  then  they 
will  probably  be  attentive,  unlefs  he  himfelf 
is  deficient  either  in  induftryor  capacity. 

It  was,  on  many  accounts,  unfortunate  for 
Chemiftry  that  its  early  cultivators,  fince  the 
revival  of  Learning,  diredled  the  knowledge, 
w  hich  they  had  of  its  principles,  to  the  fo- 
lution  of  one  or  both  of  the  following  pro¬ 
blems,  viz.  the  tranfmutation  of  the  bafer  me¬ 
tals  into  Gold,  and  the  difeovery  of  a  medi¬ 
cine  w  hich  fhould  prevent  or  remedy  all  the 
diforders  of  the  human  frame.  A  few  cen¬ 
turies  ago,  almoft  every  Chemlft  was  an  Al- 

chemift. 


chemift.  Experience  Ihewed  that,  notwlth- 
ftanding  the  boafts  of  Alchemy,  each  of  the 
above  problems  remained  unfolved  :  with  re¬ 
gard  to  the  former,  it  was  obferved,  that  Gold 
did  not  become  more  abundant,  and  that  Al- 
chemifts  funk  into  poverty  inftead  of  rifing 
to  opulence ;  with  regard  to  the  latter,  it  was 
feen,  that  men  continued  the  fame  frail  mor¬ 
tals  as  before,  and  that  difeafe  and  death  made 
no  diftinrihion  between  Alchemifts  and  the 
reft  of  mankind.  We  feel  ourfelves  entitled 
to  expecft  fomething  from  thofe  who  profeis 
much,  and  who  voluntarily  engage  in  great 
undertakings  ;  hence  the  honeft  Alchemift, 
who  did  not  pretend  to  have  made  the  difco- 
very  he  aimed  at,  rendered  his  purfuit  an  ob¬ 
ject  of  ridicule ;  while  the  unprincipled  Al¬ 
chemift,  who  falfely  pretended  to  have  made 
this  dlfcovery,  rendered  it  an  object  of  re¬ 
proach.  The  number  of  Alchemifts  of  the 
latter  defcription  was  fo  confiderable,  as  to 
caufe  Alchemy  to  be  defined  by  a  great  Che¬ 
mift  Ars  Ji?2e  arte,  cujus  principtum  men-- 


tiri,  medium  labor  are,  et  finis  mendicarey\wA,  this 
fatirical  definition  was  juftified,  both  by  the 
conduft  and  the  fortune  of  Alchemifts,  in  too 
many  inftances. 

In  the  times  to  which  I  allude,  it  is  no 
wonder  that  the  difcredit,  incurred  by  Alche¬ 
my,  was  transferred  to  Chemiftry,  as  thefe  two 
purfuits  appeared  to  be  almoft  infeparably 
connected V  The  world  was  not  enough  en¬ 
lightened  by  philofophical  knowledge,  and  the 
^  ,  province  of  Chemiftry  was  not  fLifiiciently-4e»- 

to  caufe  a  diftindlion  to  be  made  be¬ 
tween  the  proper  application  and  the  abufe 
of  this  art ;  I  fay  art,  becaufe,  in  thofe  times, 
Chemiftry  was  confidered  more  as  an  art  than 
a  fcience.  The  prejudice  thus  raifed  againft 
•  Chemiftry  was  very  general,  and  the  ftudy  of 
it,  of  courfe,  held  out  but  few  allurements. 
The  Chemift  was  looked  upon  as  a  folitary, 
footy,  myfterious  kind  of  being,  who,  by  the 
aid  of  fire  and  of  fome  other  agents,  produced 
chanG:es  in  fubftances,  more  in  the  manner  of 
a  Magician  than  of  a  real  Philofopher.  His 
iludies  were  regarded  as  confined,  and  inca- 
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pable  of  any  connexion  with  the  ufeful  or 
elegant  arts. 

4 

The  firfl:  refpedl,  in  which  the  Utility  of 
Cliemiftry  appears  to  have  been  acknow¬ 
ledged,  was  in  its  application  to  Medicine. 
As  fome  compenfation  for  the  diferedit  which 
the  Alchemlft  brought  upon  Chemiftry,  he 
dlfcovered,  in  the  various  procefles  to  which 
he  fubjedled  Metals  in  order  to  arrive  at  their 
tranfmutation  or  at  the  Unlverfal  Medicine, 
fome  valuable  remedies.  Thefe  were  intro¬ 
duced  into  pradtice  by  the  boldnefs  of  Basil 
Valentine  in  the  fifteenth,  and  of  the  fa¬ 
mous  Paracelsus  and  fome  other  zealous 
chemical  Phyficians  in  the  fixteenth  century. 
At  firft,  it  is  true,  their  introduction  w^as 
ftrongly  oppofed  by  the  majority  of  Phyficians, 
w^ho  were  advocates  for  a  rigid  adherence  to 
the  tenets  of  Galen,  and  who  confidered 
thefe  new'  chemical  remedies  as  violent  and 
dangerous.  Thus,  in  1566,  by  a  decree  of 
the  Faculty  of  Phyficians  at  Paris,  backed  by 
an  Arret  of  the  Parliament,  Antimony  was 
condemned  as  a  poifon,  and  all  ufe  of  it, 
cither  crude  or  howxver  prepared,  v/as  pro- 
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hlblted  ;  and,  in  1609,  a  Phyficlan  of  the 
name  of  Besnier,  tranfgreffing  this  decree, 
was  excluded  the  Faculty.  But  if  thefe  re¬ 
medies  were  unreafonably  decried  by  the  one 
party,  they  were  as  unreafonably  extolled  by 
the  other.  The  chemical  Phyficians  lavillied 
upon  them  the  moft  unbounded  panegyric  ; 
they  were  Panaceas  ;  they  were  to  relieve 
men  from  all  the  infirmities  of  their  nature, 
and  to  extend  the  term  of  their  years  to  pa¬ 
triarchal  longevity.  Basil  Valentine  gave 
to  the  book,  which  he  wrote  in  favour  of  the 
medicinal  ufe  of  Antimony,  the  high  found¬ 
ing  title  Currus  triumphalis  Antimonii and, 
from  fuch  a  title,  you  may  reafonably  conjec¬ 
ture  in  what  fort  of  fpirit  it  was  written. 
However,  truth  at  laft  was  difcovered,  and 
was  found  to  lie  between  the  two  extremes  of 
panegyric  and  of  cenfure.  The  chemical  me¬ 
tallic  preparations  appeared,  on  the  one  hand, 
to  be  lefs  efficacious  in  the  cure  of  difeafes; 
and  on  the  other,  to  be  lefs  dangerous  than 
they  had  been  reprefented  ;  but,  upon  the 
whole,  to  be  extremely  valuable  acquifitions 
to  Medicine.  They  were  probably  fooner  ad¬ 
mitted 
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mitted  to  be  fiich  than  they  otherwife  would 
have  been,  on  account  of  the  acknowledged 
efficacy  of  Qulckfilver  and  its  chemical  pre¬ 
parations,  in  the  cure  of  the  venereal  difeafe ; 
a  difeafe  which,  in  the  fixteenth  century, 
made  great  ravages  in  Europe,  and  which 
w^as  found,  in  one  of  its  forms,  to  yield  to  no 
other  remedy.  The  ufe  of  thefe  new  che¬ 
mical  medicines,  in  the  cure  of  difeafes,  hav¬ 
ing  been  once  eftablifhed,  Chemiftry  naturally 
became  a  branch  of  the  fludies  of  the  Phy- 
fician.  It  was  expedient  that  he  fhould  know 
the  manner  of  compofing  the  metallic  prepa¬ 
rations,  on  which  a  great  part  of  his  reliance 
was  to  be  placed. 

Thus  was  Chemiftry,  in  fome  meafure, 
refcued  from  obloquy,  and  allowed  to  be  an 
ufeful  auxiliary  to  one  important  art.  It  was 
long,  however,  before  it  aflumed  its  title  to 
the  character  of  extenfive  utility,  and  before 
it  was  confidered  as  any  thing  more  than  a 
branch  of  Medicine.  The  connexion,  even 
between  Metallurgy  and  Chemiftry,  was  not 
Immediately  perceived  and  acknowledged.  At 
firft  fight,  this  may  appear  fomewhat  fur- 
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prifing,  as  Chemifts,  in  order  to  realize  their 
golden  dreams,,  had  employed  fo  much  of 
their  time  in  torturing  metals  in  every  poffi- 
ble  manner.  Such,  however,  was  the  cafe. 
Georgius  Agricola,  a  German  Phyfician, 
w’ho,  after  the  death  of  Paracelsus  and 
about  the  middle  of  the  fixteenth  century, 
publiihed  a  treatife  on  Metallurgy,  which 
may,  even  at  the  prefent  time,  be  read  with 
pleafure,  in  his  Dedication  introduces  the  fub- 
jedl  of  Chemiftry,  but  by  no  means  to  its  ad¬ 
vantage.  He  confiders  Chemiftry  and  Me¬ 
tallurgy  as  diftinft  arts,  or,  indeed,  fcarcely 
allows  Chemiftry  to  be  any  art  at  all ;  and 
difmiffes  it  as  a  purfuit  unconnected  with  the 
fubjeCl  on  which  he  is  treating.  This  he  does, 
although,  in  the  body  of  his  work,  truth 
obliges  him  to  acknowledge,  in  one  in- 
ftance  the  afliftance  of  Chemiftry  to  Me¬ 
tallurgy. 

Chemiftry,  then,  proceeded  by  flow  de¬ 
grees  in  proving  its  connexion  wdth  moft  of 
the  ufeful  arts,  and  in  elevating  itfelf  to  the 

*  P.  194.  Edit.  BafiL  fol.  1561. 
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Tank  of  a  diftinft  branch  of  Natural  Phi- 
lofophy.  For  this,  in  addition  to  what  has 
been  faid  of  the  difcredit  which  the  early 
Chemifts  brought  upon  their  ftudles,  other 
fufEcient  reafons  may  be  affigned.  Till  within 
the  laft  hundred  and  fifty  years,  the  tludy  of 
Chemiftry  was  merely  empirical.  It  had,  in¬ 
deed,  from  time  to  time,  been  enriched  with 
many  fadls,  but  the  fadts  had  not  been  ar¬ 
ranged  and  combined.  Of  courfe  it  was  de¬ 
ficient  in  thofe  deduced  general  principles, 
which  conftitute  fcience,  and  by  the  applica¬ 
tion  of  which  alone  to  the  arts,  their  ultimate 
dependence  upon  Chemillry  could  be  proved. 
Again,  Manufadturers  were  pofiTefifed  of  much 
lefs  general  knowledge  than  they  are  at  pre- 
fent,  and  carried  on  their  arts  by  certain  pro- 
ceffes,  for  the  adoption  of  which  they  could 
often  give  no  better  reafon  than  that  their 
fathers  before  them  had  ufed  the  fame.  A 
ftrongly  marked  line  was  drawn  between  the 
Artizan  and  the  Philofopher.  But  when  Che¬ 
miftry  put  on  the  form  of  a  fyifem,  and  when 
its  principles  became  better  afeertained,  it 
began  to  be  confidered  in  the  light  of  a  fei- 
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cnce  as  well  as  of  an  art;  and  opportunity 
was  afforded  of  proving,  that  many  of  the 
ufeful  arts,  which  had  been  long  pradlifed  and 
brought  to  confiderable  perfedtion  without  its 
aid,  depended  ultimately  upon  the  principles 
which  it  had  deduced.  At  the  fame  time, 
the  Manufadlurer  became  more  the  man  of 
fcience,  and  the  man  of  fcience  became  bet¬ 
ter  acquainted  with  Manufactures.  Under 
thefe  clrcumftances,  the  connexion  between 
Chemlftry  and  the  ufeful  arts  began  to  be  ge¬ 
nerally  perceived,  and,  in  the  prefent  improv¬ 
ed  ftate  of  this  fcience,  it  is  univerfally  agreed 
by  thofe  who  are  capable  of  forming  a  proper 
judgment,  that  the  fuccefsful  pradtice  of  many 
of  the  moft  Important  of  thefe  arts  depends, 
entirely,  on  the  proper  application  of  chemi¬ 
cal  principles.  I  will  only  mention  Metal¬ 
lurgy,  the  art  of  Dying,  of  Enamelling,  of 
making  Gunpow^der,  Earthen  Ware,  Porce¬ 
lain,  and  Glafs. 

■  To  one  of  thefe  arts,  that  of  making  Gun- 
pow^der,  Chemiftry  has  a  particular  claim. 
Gunpowder  is  a  chemical  invention.  But 
with  refpedl  to  the  other  arts  here  mentioned, 

and 
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and  to  the  ufeful  arts  in  general^  it  would  be 
going  too  far  to  contend,  as  fome  over-zealous 
Chemifts  have  done,  that  they  were  the  fruits 
of  chemical  refearch.  Their  origin,  like  that 
of  the  Nile,  is  oblcure ;  it  is,  however,  rea- 
fonable  to  tlippofe  that,  if  man  was  not  fu« 
pernaturally  affifted  in  the  difcovery  of  them, 
they  were  the  offspring  of  neceffity,  joined 
to  accidental  obfervation,  rather  than  of  fci- 
entific  enquiry.  Hiftory  tells  us  that  this  was 
the  cafe  with  the  art  of  making  Glafs :  that 
fome  failors,  who  were  dreffing  victuals  at  the 
mouth  of  the  river  Belus  on  the  fliore  of  Pa^ 
lejiine^  for  want  of  ftones  having  employed 
lumps  of  the  faline  fubflance,  with  which 
their  fhip  was  laden,  to  fupport  their  kettle, 
obferved  the  fand  and  this  faline  fubflance 
run  together  Into  vitrified  maffes  by  the  ef- 
fed:  of  heat ;  and  that  the  genius  and  pene¬ 
tration  of  the  Sidonians  foon  improved  upon 
this  rude  difcovery,  and  carried  the  art  to  fucli 
perfection  as  to  derive,  from  the  exclufive 
trade  which  they  had  in  it,  immenfe  riches, 
A  lump  of  clay,  accidentally  thrown  into  a 
fire,  might  have  been  obferved  to  harden 

whilft 
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it  retained  its  fhape  :  and  on  this  fim- 
ple  obfervatlon,  fucceeded  by  gradual  improve¬ 
ments,  might  have  been  founded  the  art  of 
making  Earthen  Ware,  and  Porcelain.  It  is 
poffible,  alfo,  that  the  firft  idea  of  the  fmelt- 
ing  of  metals  might  have  been  borrowed 
from  what  was  feen  to  take  place,  when  a  fo- 
reft  was  confumed  by  fire;  as  fuperficial  veins 
of  ore  might,  by  this  means,  have  palTed  to 
the  metallic  ftate 

It  is  right,  therefore,  to  confider  Chemiftry, 
not  as  the  Parent,  but  as  the  Nurfe  of  the 
ufeful  arts.  Numerous  and  great  are  the  ad¬ 
vantages,  which  they  have  already  derived 
from  the  aid  afforded  by  this  fcience.  Many 
of  the  tedious  proceffes  in  Manufactures  have 
been  fliortencd,  many  of  the  complex  ones 
fimplified,  many  of  the  expenfive  ones  made 
cheap,  and  many  of  the  hazardous  ones  made 


*  ^icquid  id  ejiy  quacunque  e  caufd  jiainmeus  ardor 
Horriblli  fonitu  fylvas  exederat  altis 
A  radicihus^  et  terra?n  per  cox  er  at  igni^ 

Manahat  vents  ferventibus  in  loca  terra 

Concava  conveniens  Ar genii  rivus  et  Auri 

Airis  ite?n  et  Plutnbi^  &c,  Lucrct.  Lib.  v.  I.  1251,  &c. 
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fafe.  Chemiftry  lends  the  fame  alliftance'  to 
the  arts  with  which  it  is  connected,  as  the 
Mathematics  do  to  thofe  which  depend  on 
their  principles.  A  man  may  be  well  verfed 
in  pradlical  mechanics  without  being  a  good 
Mathematician;  but  he  will,  probably,  be  bet¬ 
ter  verfed  if  he  is  one :  he  may  be  a  good 
Manufacturer  if  he  does  not  underftand  Che¬ 
miftry  ;  but  he  will,  probably,  be  a  better  if  he 
does.  Neither  the  mere  philofophical  Che- 
mift,  nor  the  mere  workman,  will  be  likely  to 
make  great  improvements  in  Manufactures : 
it  is  when  the  Philofopher  adds  the  know¬ 
ledge  of  the  practice  to  the  theory,  or  the 
Manufacturer  the  knowledge  of  the  theory  to 
the  practice,  that  thefe  improvements  are  to 
be  expected.  By  the  happy  union  of  thefe 
two  kinds  of  knowledge, the  late  Mr. Wedg¬ 
wood  brought  the  ajt  of  Pottery  to  fo  unri¬ 
valled  a  degree  of  perfedlion  ;  and  it  may  rea- 
fonably  be  hoped  that,  by  a  limilar  union  of 
thefe  two  kinds  of  knowledge  in  other  men, 
other  arts  may  be  equally  improved. 

If  what  I  have  juft  ftated  be  true,  if  there 
be  this  intimate  connexion  between  Che¬ 
miftry 
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miftry  and  our  Manufadlures,  the  general 
portance  of  chemical  knowledge  to  the  inha^ 
bitants  of  this  Country  will  not  be  called  in 
queftion.  For  in  our  Manufactures  and  our 
confequent  Commerce  we  juftly  pride  our- 
felves ;  we  juftly  look  towards  them,  as  the 
principal  fupport  of  our  national  Greatnefs* 
It  is  chiefly  by  their  aid,  that,  at  the  prefent 
momentous  period,  we  are  enabled  to  raife 
and  to  maintain  fuch  numerous  forces  for 
the  defence  of  Religion,  of  Property,  and  - of 
Order. 

Perhaps  there  never  was  a  time  at  which 
any  fcience,  that  was  likely  to  contribute  to 
improvements  in  our  Manufactures,  was  fo 
much  entitled  to  our  attention,  on  their  ac¬ 
count,  as  the  prefent.  I  do  not  fpeak  merely 
with  reference  to  the  ability,  which  our  Ma¬ 
nufactures  give,  of  fupporting  the  unavoidable 
burdens  of  the  war  in  which  we  are  now  en¬ 
gaged,  but  with  reference  alfo  to  the  great 
advantages,  wRich,  by  a  fpirited  attention  to 
them  at  this  crifis,  this  Country  may  fecure 
to  itfelf  over  other  nations.  A  few  years  ago. 
Frame  took  the  lead  in  Chemiftry.  The. 

French 
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French  Chemifts  overturned  old  theories,  eftab- 
liflied  new  ones,  and  altered  the  face  of  the 
fcience.  They  did  not  flop  here ;  they  were 
beginning  to  apply  chemical  principles,  with 
fuccefs,  to  feveral  Manufactures,  and  might 
perhaps  foon  have  rivalled  us  in  fome  of  thofe, 
in  which  our  fuperiority  was  before  confefled. 
The  French  Manufactures  are  now  over¬ 
whelmed  by  the  dreadful  political  ftorms 
which  have  prevailed  in  that  afflicted  king¬ 
dom,  and  the  Manufactures  in  Holland  have 
fuffered  from  the  fame  caufe.  On  thefe 
grounds,  the  Manufacturers  of  this  Illand 
have  the  greateft  inducement  to  call  in  every 
aid  to  the  improvement  of  their  arts  :  in  the 
nature  of  things  they  muft,  for  fome  time, 
have  a  large  demand  for  the  articles  which 
they  prepare ;  and,  if  they  can  bring  their 
proceffes  to  a  high  degree  of  perfection,  it 
may  be  very  long  before  a  competition  can 
be  inftituted  by  any  other  Country.  Cir- 
cumftances  are  very  favourable  to  their  ef¬ 
forts  :  luckily  for  them,  they  can  carry  on 
their  experiments  without  moleftation ;  the 
fmelter  is  not  forced  from  his  furnace,  nor  the 
potter  from  his  lathe,  by  civil  dilTenlions,  and 
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the  theatre  of  the  war  which  we  wage  with 
our  foreign  enemies  is,  and,  whatever  they 
may  defperately  attempt,  we  truft  will  con* 
tinue  to  be,  remote  ;  our  Commerce,  more¬ 
over,  is  flourifhing  and  protected.  The  Bri- 
tiili  Manufadlurer  is  alTifted  by  prefent  ad¬ 
vantages,  as  well  as  incited  by  the  moft  en¬ 
couraging  future  profpefts. 

Agriculture,  the  other  great  fource  of 
our  national  proiperity,  has  alfo  an  Intimate 
connexion  with  the  fcience,  the  Utility  of 
which  I  am  endeavouring  to  fhew.  Chemlft- 
ry  has  afcertained  the  number  and  nature  of 
the  different  earths  which  enter  into  the  com- 
pofition  of  foils,  and  has  laid  down  eafy  rules 
by  which  they  may  be  difiinguifhed  from  one 
another,  and  the  proportion  of  each  be  accu¬ 
rately  known.  Hence  there  is  every  reafon 
to  fuppofe,  that  it  may  be  reforted  to,  as  a 
much  furer  method  of  determining  the  qua¬ 
lity  of  foils,  than  the  eye  or  the  tafte  of  a 
Land- fur vey or  :  for  the  bafis  of  every  foil  is 
an  admixture  of  thefe  earths  in  certain  pro¬ 
portions.  The  prefence  of  vegetable  fub- 
ftances  in  a  foil  is,  we  know,  neceffary  to 
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fertility  *  but  Chemiftry  deteils  thefe,  like* 
wife^  and  proportions  them  with  accuracy.  I 
am  aware  that  the  goodnefs  of  a  foil,  and  its 
fitnefs  for  one  or  another  fort  of  culture,  muft 
depend  upon  other  circumftances,  as  well  as 
upon  the  proportion  of  the  component  parts 
of  the  foil  itfelf.  Its  fituation  as  high  or  low, 
its  expofure  to  fun  and  wind,  the  fubjacent 
ftrata,  and  more  particulars  muft  be  taken  into 
the  account.  But  thefe  muft  be  taken,  equally, 
into  the  account,  in  either  mode  of  judging 
of  the  quality  of  foils ;  and,  with  refped:  to 
the  nature  of  the  fubjacent  ftrata,  that  can  be 
beft  determined  by  chemical  means. 

The  general  operation  of  Manures,  and  the 
peculiar  fitnefs  of  this  or  that  manure  for  this 
or  that  particular  foil,  are  not  fowell  underftood 
as  might  be  wiftied.  Some  light  has  been 
thrown,  and  much  more  may  be,  on  this  im¬ 
portant  part  of  Hufbandry,  by  afeertaining  the 
quality  of  foils,  in  the  manner  above  alluded  to, 
with  philofophical  exaeftnefs.  From  the  preva¬ 
lence  of  one  conftituent  part  of  a  foil,  and  the 
fmall  proportion  of  another,  we  might,  in  many 
inftances,  judge,  a  prioriy  what  kind  of  manure 
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was  beft  fuited  to  the  foil  under  confideration  ; 
or,  at  all  events,  when  the  beft  manure  had 
been  determined  by  experience,  the  fa£l  might 
be  made  extenfively  ufeful  to  the  prefent,  and 
to  future  generations,  becaufe  the  exad:  na¬ 
ture  of  the  foil  could  be  ftated,  with  uner¬ 
ring  precifion.  Thus  agriculture,  with  the 
aid  which  Chemlftry  is  ready  to  lend  it,  may, 
in  future  times,  be  conduced  upon  fure  fcl- 
entific  principles. 

We  may  look  forward  to  thefe  improve¬ 
ments,  with  the  greater  confidence,  becaufe 
Chemiftry  has  made  confiderable  progrefs  in 
afcertaining  the  nature  of  Vegetation  itfelf. 
It  appears  to  have  gone  a  good  w^ay  towards 
difcovering  how  far  the  different  fubftances, 
contained  in  a  foil,  are  the  dired:  food  of 
plants,  and  how  far  they  are  favourable  to 
Vegetation,  merely  by  affording  a  proper  bed 
for  the  reception,  and  tranfmiflion,  of  the  nu¬ 
tritive  particles.  Thefe  difcoverles  it  has  been 
enabled  to  make,  principally,  by  the  recently 
acquired  knowledge  of  the  different  aeriform 
fubflances  ;  fubftances,  which  are  found  to  a6l 
a  much  greater  part,  than  could  formerly 
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have  been  Imagined,  on  the  great  theatre  of 
Nature. 

The  Farmer  and  the  Chemift  have,  gene¬ 
rally,  been  looked  upon  as  characters  fo  re¬ 
mote  from  each  other,  that  what  I  have  faid 
may  be  thought  by  thofe,  who  have  not  given 
their  attention  to  the  fubjeCl  on  which  I  am 
fpeaking,  to  be  mere  theory.  But  when  they 
fliall  have  acquired  chemical  knowledge,  fuf- 
ficient  to  enable  them  to  comprehend  the 
writers  on  this  fubjeCl,  they  will  find  the 
connexion,  between  Chemifliry  and  Agricul¬ 
ture,  fully  eftabliflied.  The  theory  is  not  un- 
fupported  by  praftice.  This  may  be  feen,  by 
comparing  the  chemical  with  the  praClIcal 
authors  on  Agriculture  ;  by  comparing,  for 
inftance,  the  obfervations  of  Lord  Dundo- 
NALD,  and  Mr.  Kirwan,  with  thofe  of  Mr. 
Young. 

At  all  times,  Agriculture  ought  to  be  a  fa¬ 
vourite  objeCl  of  the  care  of  an  enlightened 
Nation.  As  the  dawn  of  civilization  com¬ 
mences  when  the  plough  and  the  fpade  be¬ 
gin  to  come  into  ufe,  fo  fliould  advances  in 
refinement  be  attended  with  proportionate 
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advances  in  Hufbandry.  In  fome  points  of 
comparlfon,  Hufbandry  claims  the  prefer¬ 
ence  to  Manufactures.  While  the  latter 
ebb  and  flow^,  like  the  fea  which  carries 
their  produCls,  the  former,  like  a  noble  river, 
keeps  a  direCl  and  fteady  courfe,  and  varies 
but  little  from  the  fame  level :  the  latter  are 
often  feen  to  corrupt  the  mind,  and  enfeeble 
the  body  ;  the  former  difpofes  to  temperance 
and  ferenity,  and  produces  a  manly  race  of 
fubjeCts,  inured  to  toil,  and  capable  of  bear¬ 
ing  every  viciffitude  of  weather.  To  dwell 
no  longer  on  this  comparifon,  I  proceed  to- 
fay,  that  the  obfervation  which  I  made  when 
fpeaking  of  Manufactures,  that  they,  and  any 
fcience  which  was  likely  to  contribute  to 
their  improvement,  never  more  demanded  our 
attention  than  at  prefent,  will  apply  equally 
well  to  Agriculture,  although  from  a  different 
and  more  urgent  principle.  We  are,  at  this 
time,  ftimulated  to  agricultural  improvements, 
not  fo  much  with  the  profpeCl  of  enriching 
ourfelves  by  adminlfterlng  to  the  w^ants  of 
other  Nations,  as  of  producing  a  fufficient 
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fupply  of  provlfions  for  the  ufe  of  our  own. 
It  is  not  long,  lince  we  were  under  the  alarm 
of  an  impending  fcarcity.  The  regulations, 
the  example,  and  the  falutary  recommenda¬ 
tions  of  the  Legiflature,  together  with  the 
bleffing  of  an  abundant  harveft,  have  now 
quieted  our  apprehenfions.  But  we  fliall 
ftudy  our  beft  interefts,  in  endeavouring,  by 
an  attention  to  hufbandry,  to  prevent  a  re¬ 
currence  of  the  fame  diftreffing  fears  ;  in 
ftriving  to  make  our  own  Granaries  certain 
refources  ;  in  not  putting  the  wlfdom  of  Par¬ 
liament  to  the  teft,  whofe  beft  contrived 
plans,  on  fuch  emergencies,  may  be  difcon- 
certed  by  the  oppofition  of  winds  and  waves, 
or  by  the  vigilance  of  an  enemy ;  in  not 
tempting  Providence,  by  depending,  for  our 
fubfiftence,  on  the  uncertain  amount  of  any 
fucceeding  year’s  produce.  There  is  nothing 
vifionary  in  fuch  an  objed:.  Whatever  may 
be  the  comparative  ftate  of  Agrictdture  in  this 
and  other  kingdoms,  no  intelligent  perfons 
deny,  that,  with  us,  it  has  not  yet  reach¬ 
ed  its  hlgheft  pitch  of  excellence  ;  that,  in 
many  diftrids,  the  mode  of  pradice  is  evi- 
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dently  defeftive,  and,  In  the  moft  improved, 
room  is  ftlll  left  for  the  fuggeftions  of  expe¬ 
rience  and  ingenuity.  Notwithftanding  its 
importance,  this  does  not  feem  to  have  kept 
pace,  in  its  improvements,  with  other  prac¬ 
tical  arts.  The  true  caufe  is  perhaps  to  be 
fought  in  fome  natural  difficulties,  which  at¬ 
tend  experiments  in  Hufbandry.  Experi¬ 
ments,  relating  to  other  arts,  maybe  perform¬ 
ed  in  a  fhort  time  ;  the  experimenter  may 
be  an  eye-witnefs  of  the  proceffes  in  every 
ftage ;  and  may  exclude  every  agent  that  can 
make  the  conclufion  doubtful :  while  experi¬ 
ments  in  Hufbandry  require  the  revolution 
of  feafons ;  preclude  minute  ocular  obferva- 
tion,  becaufe Vegetation  is  an  obfeure  procefs  ; 
and  are  influenced  by  the  anomalies  of  the 
weather,  which  may  lead  to  an  uncertain  re¬ 
fill  t.  However,  be  the  difficulties  what  they 
may,  the  fuccefs,  which  has  of  late  years  at¬ 
tended  enquiries  into  our  rural  economy,  may 
be  adduced  as  a  proof,  that  they  are  not  infur- 
moun table  ;  and  the  application  of  chemical 
principles  will,  it  may  be  trufled,  greatly  fa¬ 
cilitate  our  exertions.  Let  me  add  to  what 
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I  have  already  fald,  of  the  claim  which  Agri¬ 
culture  has  to  our  attention  from  the  parti¬ 
cular  circumftances  of  the  prefent  period,  that 
the  enclofure  of  common  and  wafte  lands  is 
in  agitation  ;  and,  if  fiich  plan  take  place,  of 
what  vaft  confequence  is  it,  that  the  princi¬ 
ples  of  Agriculture  fhould  be  well  and  gene¬ 
rally  underftood,  in  order  to  turn  the  great 
variety  of  frefli  foils,  which  would  thus  be 
fubje6led  to  culture,  to  the  beft  account  ? 

I  cannot  quit  this  head  of  my  Ledlure  with¬ 
out  remarking,  that  to  thofe,  who  entertain  fen- 
timents  fimilar  to  what  have  been  juft  exprel- 
fed,  it  muft  be  a  matter  of  folid  fatisfadtion  to 
be  able  to  look  up  to  a  late  noble  inflitution, 
in  this  country,  the  Board  of  Agricul¬ 
ture  ;  an  inflitution,  which  derived  its  ori¬ 
gin  from  pure  public  fpirit,  and  the  promoters 
of  which  mull  eventually  meet  with  an  ade¬ 
quate  reward,  the  confcioufnefs  of  having 
contributed  to  public  profperity. 

Poffibly,  what  I  have  hitherto  fald  may  be  al¬ 
lowed;  and,yet,theUtility  of  the  ftudy  of  Che- 
miftry  to  the  Members  of  an  Univerfity  may  be 
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queftioned.  For  it  may  be  urged,  that  what  I 
have  faid  amounts  to  no  more,  than  that  the 
knowledge  of  Chemiftry  is  ufeful  to  the  Phy- 
fician,  the  Manufacturer  and  Farmer.  To 
this  obfervation  it  might  be  replied,  that,  al¬ 
though  the  Phyfician  has  the  opportunity  of 
informing  himfelf  in  every  department  of 
fcience,  the  Farmer  has  not ;  neither  has  the 
Manufacturer,  notwithftanding  that  the  ave¬ 
nues  to  fcicnce  are  more  open  to  him  than 
they  were,  fo  often  as  might  be  wifhed.  The 
time,  allotted  to  the  education  of  the  Farmer 
and  Manufacturer,  is,  for  the  molb  part,  but 
fhort ;  they  are  placed,  at  an  early  age,  in  the 
lines  of  bufinefs  which  they  are  to  purfiie;  and 
from  this  time  they  are  employed  in  acquiring 
manual  dexterity,  or  in  learning  the  common 
routine  of  their  bufmeffes,  rather  than  in  in¬ 
forming  themfelves  of  the  fcientific  principles, 
upon  which  they  are  carried  on.  From  this  caufe 
it  has  happened,  that  improvements  in  Ma¬ 
nufactures  and  Agriculture  have  been  fo  fre¬ 
quently  made  by  philofophical  men  ;  by  men, 
more  remotely  interefted  than  the  Manufac¬ 
turer  or  Farmer  in  the  improvements  which 

they 


C  ^9  1 

they  fuggefted,  and  dlrefting  their  attention 
to  thcfe  fubjedts  from  patriotifm  and  the  love 
of  fcience. 

I  might,  therefore,  recommend  the  ftudy 
of  Chemiftry  to  academical  Gentlemen,  upon 
this  general  confideration,  that  it  is  on  our 
Univerlities  and  Public  Seminaries,  that  im¬ 
provements  in  Manufactures  and  Agriculture 
ultimately  depend ;  that  in  the  former  are 
fituated  thofe  fountains  of  fcience,  whence 
the  ftreams,  by  which  the  latter  are  watered 
and  nouriflied,  are  fupplied.  Confiderations 
of  this  fort  may,  however,  be  looked  upon  as 
too  abftradl  and  remote ;  and  I  will,  therefore, 
endeavour  to  point  out,  in  what  particular  re- 
fpedls  the  ftudy  of  Chemiftry  may  be  ufeful 
to  the  different  defcriptions  of  Gentlemen, 
who  refort  to  the  Univerfity  as  a  place  of 
education ;  to  Gentlemen  of  fortune,  to  Stu^ 
dents  in  Divinity,  in  Phyfic,  or  in  Law. 

Of  Gentlemen  of  fortune,  who  do  not  in¬ 
tend  to  follow  any  profeffion,  it  may  be  ob- 
ferved,  that  many  of  them  will,  at  fome  fu¬ 
ture  time,  be  members  of  one  of  the  Brltifh 
Houfes  of  Parliament.  In  this  capacity,  they 
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■will  often  be  called  upon  to  decide  on  ques¬ 
tions^  highly  interefting  to  our  Manufaftures 
and  Commerce.  A  tax  upon  this  or  that 
manufactured  article,  or  this  or  that  material 
employed  in  Manufactures ;  a  duty  or  a  boun¬ 
ty  upon  certain  goods,  exported,  or  imported ; 
a  commercial  treaty  :  topics,  fuch  as  thefe, 
are  frequently  difcuffed  in  the  Britifli  Senate. 
The  knowledge  of  Chemiftry  may,  if  direCled 
to  this  object,  have  given  them  an  infight  into 
our  Manufactures  ;  from  an  acquaintance  with 
our  Manufactures,  it  is  but  another  ftep  to 
have  become  acquainted  with  Commerce;  and 
thus  they  will  have  proceeded  iyftematically, 
inftead  of  adopting  loofe  and  changeable  ideas 
on  flich  important  fubjeCts.  Some  of  thofe 
Gentlemen  of  fortune,  who  do  not  enter  into 
public  life,  may  have  a  fondnefs  for  Agricul¬ 
ture.  If  they  have,  an  opportunity  is  afford¬ 
ed  them  of  trying,  at  leaft,  how  far  Agricul¬ 
ture  may  be  improved  by  an  application  of 
the  principles,  which  Chemiffry  has  taught 
them.  Should  they  fail  to  improve  it,  they 
w  ill  experience  fome  fatlsfaClion  in  the  idea 
of  having  been  rationally  employed,  and  wdll 
probably  have  Spent  no  more  money,  than 
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might  otherwife  have  been  required  for  the 
gratification  of  lefs  patriotic  purfiiits :  fhould 
they  improve  the  ftate  of  our  Agriculture, 
they  will,  fooner  or  later,  feel  the  advantage 
in  the  increafe  of  their  rentals,  and  will  de- 
ferve  to  be  ranked  among  the  greateft  bene- 
faftors  to  their  Country.  It  may  be,  that,  in- 
ftead  of  a  tafte  for  Agriculture,  they  hav^e  a 
tafte  for  Natural  Hiftory.  With  regard  to 
two  branches  of  Natural  Hiilory,  viz.  Zoology 
and  Botany,  Chemiflry  may  not  appear,  at 
firft  fight,  to  have  any  immediate  connexion 
with  them.  It  has  not,  in  the  confined  view 
which  is  often  taken  of  thefe  fciences,  and 
which  makes  the  Zoologifl:  and  the  Botanift, 
mere  nomenclators.  But  the  accomplilhed 
Zoologifl  does  not  confine  himfelf  to  the  claf- 
fification  of  animals,  nor  does  the  accomplifh- 
ed  Botanift  to  the  claffification  of 'plants.  The 
former  enquires  into  the  anatomical  ftrufture 
of  animals,  and  into  the  nature  and  chemical 
properties  of  the  animal  folids  and  fluids;  the 
latter  enquires  into  the  anatomy  of  plants, 
knows  their  chemical  analyfis,  and  muft  bring 
Chemiftry  to  his  aid,  in  order  to  underftand 
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what  is  known  concerning  the  vegetative  pro- 
cefs.  To  the  fuccefsful  ftudy  of  Mineralogy 
a  knowledge  of  Chemiftry  is  abfolutely  eflen- 
tial  :  minerals  are  claffed  according  to  their 
chemical  properties,  and  they  moft  frequently 
undergo  a  nice  chemical  examination,  (fo  in- 
declfive  are  their  external  qualities)  before 
they  can  be  referred,  with  certainty,  to  any 
particular  clafs. 

The  property  of  fome  Gentlemen  of  for¬ 
tune  confifts,  in  part,  of  metallic  mines.  To 
thefe  it  is  impoffible  to  pay  too  minute  an 
attention  :  in  the  large  way  in  which  they 
are  often  worked,  great  profit  or  great  lofs 
may  depend,  upon  what,  when  applied  to 
fmall  quantities  of  the  metals,  appears  a  tri¬ 
fling  difference,  in  the  price  for  which  they 
can  be  procured  from  the  ore,  or  for  which, 
on  account  of  their  quality,  they  can  be  fold. 
The  difference  of  a  Angle  halfpenny  per  pound 
may  make  or  may  mar  a  fortune.  In  cir- 
cumftances  like  thefe,  a  Gentleman  would 
furely  wifh  to  know  the  principles  upon 
which  mines  are  worked,  and  not  to  reft;  en¬ 
tirely  on  his  opinion  of  the  fkill  and  inte- 
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grity  of  others,  where  he  has  fo  much  at 
Hake.  This  knowledge  he  muft  gain  from 
the  fcience,  which  I  am  endeavouring  to  re¬ 
commend  ;  the  working  of  metallic  mines 
being,  exclulive  of  the  mechanical  contri¬ 
vances,  conducted  entirely  upon  chemical 
principles. 

To  thofe  Gentlemen,  who  are  intended  for 
the  Church,  I  might  only  fay,  that  Chemiftry 
is  now  efteemed  one  of  the  liberal  branches 
of  knowledge  ;  fo  great  has  ever  been  the 
general  charafter  of  the  Englifh  Clergy,  for 
information  in  every  department  of  learning 
and  fcience.  But  at  the  fame  time  that  the 
ftudent,  of  this  clafs,  gratifies  his  third:  after 
extenfive  information,  by  yielding  to  the  al¬ 
lurements  of  chemical  ftudies,  he  will  find 
that  they  may  be  turned  to  account.  A  few 
of  the  Clergy  are  Members  of  the  upper  Houfe 
of  Parliament ;  it  *fatl s-  t-e  •  t-ho-  of  many  to 
live  in  the  country,  where  they  are  often  ne- 
ceffitated  to  engage  in  the  concerns  of  Huf- 
bandry,  even  in  their  own  defence  ;  and,  in 
fuch  inftances,  they  would  have  to  lament 
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their  want  of  the  knowledge  of  the  prin¬ 
ciples  of  Agriculture.  If  they  are  not  necef- 
litated  to  engage  in  fuch  concerns^  they  may 
wifh  to  fill  up  their  leifure  hours  in  cultivat¬ 
ing  fome  branch  of  Natural  Hiftory.  I  muft 
be  permitted  to  make  a  further  remark,  the 
force  of  which  may  be  felt  by  fome  Students 
in  Divinity,  and  this  is,  that  the  honourable 
charge  of  the  Inftruftion  of  youth  falls,  in  ge¬ 
neral,  to  the  lot  of  the  Clergy,  and  that  it  is  in¬ 
cumbent  upon  fuch,  as  engage  in  this  employ, 
to  be  acquainted  with  the  branch  of  Na¬ 
tural  Philofophy  of  which  I  am  fpeaking.  It 
is  dally  becoming  more  and  more  popular, 
and  they  fliould  be  able  to  communicate  fome 
general  idea  of  it,  at  leafl:,  to  thofe,  who  rely 
upon  them  for  the  foundation  of  their  lite¬ 
rary  and  fcientific  acquirements. 

After  what  I  have  already  fald  of  the  con¬ 
nexion  between  Chemiftry  and  Medicine,  it 
will  readily  be  allowed,  that  the  knowledge 
of  Chemlllry  is  necelTary  to  the  Student  in 
Phyfic.  The  Phyfician,  who  is  ignorant  of 
Chemiftry,  cannot  be  well  Ikllled  in  his  pro- 
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feflion  ;  and,  indeed,  cuftom  now  makes  Che- 
mlftry  one  of  the  initiatory  parts  of  the  edu¬ 
cation  of  medical  Students*  Yet  there  is  rea- 
fon  for  fuppofing,  that  medical  Students,  in 
general,  are  not  fufficiently  aware  of  its  im¬ 
portance  ;  and  we  fometimes  hear  it  laid, 
both  of  Chemiftry  and  Anatomy,  that  fuch  a 
perfon  knows  enough  of  the  one,  or  of  the 
other,  for  a  Phyfician ;  as  though  a  Phyfician 
was  to  content  himfelf  with  a  general  ac¬ 
quaintance  with  thefe  necelTary  affiftants  to 
his  art,  and  to  leave  the  more  particular  ac¬ 
quaintance  with  them  to  the  mere  Chemift, 
and  the  Surgeon.  The  importance  of  Ana¬ 
tomy  to  the  Phyfician,  it  is  not  my  province 
to  lliew ;  but  of  Chemiftry  I  muft  obferve, 
that  the  Riylician  Ihould  not  reft  fatisfied 
with  a  general  knowledge  of  it.  If  he  does 
not  drink  deep,  he  may  almoft  as  well  not 
tafte  of  this  Ipring  of  fcience.  In  the  firft 
place,  it  will  greatly  affift  him  in  his  phylio- 
logical  enquiries :  the  Phyfician  fhould  be  able, 
in  profecuting  this  part  of  his  ftudies,  to  com¬ 
prehend,  and,  if  occafion  require,  to  make  the 
chemical  analvfis  of  the  different  folids  and 
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fluids  of  the  human  body.  I  would  not  be  un- 
derftood  to  argue,  that  the  knowledge  of  the 
chemical  compofition  of  the  human  folids  and 
fluids  leads  us  dlredlly,  or  neceflarlly,  to  the 
knowledge  of  the  manner  In  which  they  are 
formed.  We  cannot  account  for  Digeftion, 
Sanguification,  and  moft  other  animal  pro- 
cefTcs,  upon  thofe  principles  which  we  can 
apply,  with  fuccefs,  to  explain  the  changes 
which  take  place  in  Inanimate  matter ;  and 
the  chemical  Phyficians,  who,  in  the  laft  cen¬ 
tury,  looked  upon  the  human  body  as  a  mere 
Laboratory,  were,  perhaps,  guilty  of  nearly  as 
great  an  error  as  the  mechanical  Phyficians, 
who  thought  it  a  mere  Machine,  the  animal 
fundlions  of  which  could  be  explained  upon 
the  principles  of  the  Cartefian  Philofbphy. 
However,  without  a  knowledge  of  the  com¬ 
ponent  parts  of  the  different  folids  and  fluids 
of  the  human  body,  the  phyfiological  enquirer 
will  make  but  little  progrefs  ;  he,  who  wiflies 
to  inveftigate  obfcure  caufes,  muft  lay  the 
foundation  of  his  refearches  in  the  knowledge 
of  the  effefts.  It  would  be  doing  injuftlce 
toChemiftry,  to  difmifs  the  fubje<ft  ofPhyfio- 
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logy  without  intimating,  that  one  of  the  moft 
important  of  the  animal  functions,  Refpira- 
tion,  is,  in  part,  a  truly  chemical  procefs,  and 
that  it  cannot  be  comprehended  by  thofe,  who 
have  not  made  fome  advances  in  chemical 
ftudles. 

Chemlftry  is  as  much  an  auxiliary  to  pa¬ 
thological,  as  to  phyfiological  enquiries.  In 
confidering  the  nature  of  difeafes,  a  fhare  of 
the  Phyficlan’s  attention  will  be  directed  to 
the  chemical  changes,  which  they  produce  on 
the  human  frame ;  and  this  enquiry  prefup- 
pofes  the  knowledge  of  the  chemical  ftate  of 
the  human  folids  and  fluids,  in  a  ftate  of 
health.  I  fhould  be  forry  to  overvalue  the  Uti¬ 
lity  of  Chemlftry,  while  I  profefs  to  ftate  its  juft 
pretenfions  only  :  and,  therefore,  as  1  have  al¬ 
ready  remarked,  that  the  chemical  examina¬ 
tion  of  the  human  folids  and  fluids,  in  a  ftate 
of  health,  does  not  directly,  or  neceftarily,  lead 
to  the  knowledge  of  the  manner  in  which 
they  are  formed;  fo  would  I  here  obferve,  that 
this  examination  of  the  changes,  wrought 
upon  the  folids  and  fluids  by  difeafe,  does  not 
diredtly,  or  neceflarlly,  point  out  the  method 
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of  cure.  Such  an  examination,  however,  mull: 
form  an  elTentlal  part  of  a  correct  pathology ; 
and  there  are  fome  inftances,  in  which  the 
cure  of  formidable  difeafes  is  fuccefsfully  at¬ 
tempted  by  the  dlredf  application  of  the  prin¬ 
ciples  of  Chemiftry.  Of  this  nature  ar.e  thofe, 
where  acrimony  is  prefent  in  thell;omach,w'he- 
ther  it  has  been  generated  there,  or  whether 
acrimonious  fubftances  have  been  fw^allow- 
ed  by  miftake,  or  for  the  purpofes  of  fuicide. 
The  chemical  examination  of  the  flone  of 
the  bladder,  a  fubftance  concerning  the  com- 
pofition  of  which  very  erroneous  notions  had 
been  before  entertained,  appears  to  have  con¬ 
ducted  us  to  the  ufe  of  thofe  remedies,  which 
have  proved  moft  lafe  and  moft  ferviceable  in 
calculous  diforders  ;  and  the  chemical  differ¬ 
ence  obferved  in  the  blood,  after  drowning 
and  other  modes  of  fuffocatlon,  has  enabled 
us  to  rejeCt  the  ufelcfs,-  and  to  praCtife  the 
moft  promlfing  means  of  reftoring  thofe,  wTo 
liave  fuffered  from  fuch  accidents. 

An  accurate  knowdedge  of  the  Materia 
Medica,  and  of  the  various  medicinal  pre¬ 
parations,  Is  one  of  the  firft  requlfites  in 
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a  Phyfician.  To  judge  how  far  this  know¬ 
ledge  is  derived  from  Chemlftry,  we  need 
only  take  up  a  Pharmacopoeia.  It  will  there 
be  feen  how  large  a  part  of  the  reme¬ 
dies^  now  in  ufe,  chemical  fubftances  form, 
and  what  a  number  of  chemical  proceffes  are 
dlredled  for  making  them.  From  the  days  of 
Paracelsus,  the  feeble  remedies,  propofed 
by  Galen,  have  been  giving  way  to  the  more 
powerful  products  of  the  Laboratory.  Inter-- 

ea  te?nporis  Medicma . adjumenta  .  .  .  nec 

pauca  nec  parvi  cejiimanda,  turn  alioriim  induf- 
trice  et  inventis  accepta  retuUt,  turn  eoriim:,  egre- 
gie  et  prceter  cceteros,  qui  7iuperis  abhinc  annis 
in  Chemiam  altins  fiibtiliufque  excolendam  acriori 
Jludio  incubuerimth'  is  the  language  of  the  claf- 
hcal  preface  to  the  late  edition  of  the  Lon¬ 
don  Pharmacopoeia^  alluding  to  the  ftate  of 
Medicine  within  the  preceding  fifty  years. 
Phyficians,  it  is  true,  do  not  themfelves  pre¬ 
pare  the  Medicines  which  they  ufe ;  but  to 
know  how  they  are  prepared  is  the  fureft  way, 
by  which  a  Phyfician  can  enable  himfelf  to 
dlftinguifli  them  readily,  and  to  form  a  pro¬ 
per  eftimate  of  their  goodnefs :  occafionally, 

D  2  too. 
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too,  he  may  wifli  to  direcl  a  chemical  procefs^ 
at  length,  in  his  preferiptions.  Whether  he 
may  wifli  this  or  not,  it  may  be  juftly  affirmed, 
that  if  he  be  not  thoroughly  converfant  with 
the  chemical  remedies  which  he  employs,  if 
he  do  not  know  the  different  degrees  of  af¬ 
finity  which  fubfift  between  the  more  fimple 
chemical  fubftances,  he  will  commit  great 
miftakes  in  his  ordinary  manner  of  preferibing. 
He  may  bring  together  compounds,  which 
fhall  decompofe  each  other,  and  produce  new 
compounds,  very  different  in  their  medicinal 
qualities.  Thus,  where  he  intended  to  give 
a  mild  medicine,  he  may  give  one  that  is 
rough;  where  he  intended  to  give  an  adlive 
medicine,  he  may  give  one  that  is  inert.  In 
other  cafes,  he  may  bring  together  fubftances, 
w  hich,  from  their  want  of  chemical  affinity, 
are  either  Incapable  of  being  made  up  in  the 
form  which  he  preferibes,  or  which  make  a 
very  Inelegant  and  unpalatable  compofition  ; 
and  the  refult  of  the  whole  is,  that,  in  thefe 
errors  through  w^ant  of  chemical  fkill,  the 
health  of  his  patients  will  fuffer  in  many  in- 
fiances,  his  own  profeffional  charadler  in  all. 

The 
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The  practice  of  exhibiting  fafUtlous  airs^  as 
rnedicines,  is,  at  prefent,  to  be  confidered  as  a 
matter  of  experiment,  and  therefore  I  do  not 
enlarge  on  this  topic.  Should  the  credit  of 
it  ever  be  eftabllihed,  the  Phyficlan  would  be 
called  upon,  more  than  ever,  to  cultivate  che¬ 
mical  knowledge. 

In  fpeaking  of  the  Utility  of  chemical 
knowledge  to  the  Phyfician,  I  am  perfuaded 
I  have  faid  no  more  than  what  juftice  re¬ 
quired.  Let  it  not,  however,  be  imagined, 
that  I  deny  their  importance  to  his  other  af- 
fiftant  purfiiits.  The  medical  ftudent  muft 
be  attentive  to  the  Hofpital  and  to  the  Dif- 
fedting  Room,  as  well  as  to  the  Laboratory. 
It  does  not  follow  that  the  beft  Chemift  will 
be  the  beft  Phyficlan,  although  it  may  be 
fafely  alTerted,  that  a  man  cannot  be  a  good 
Phyfician  without  being  a  tolerable  proficient 
in  Chemlftry. 

To  thofe,  who  are  intended  for  the  ftudy 
of  the  Law",  no  kind  of  knowledge  can  be 
ufelefs,  fo  various  are  the  queftions  upon 
which  the  Lawyer  is  obliged  to  fpeak.  As  I 
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am  addreffing  myfelf  to  a  claffical  Audience, 
it  may  be  prefumed,  that  few  of  them  are  un¬ 
acquainted  with  Cicero’s  Dialogues  de  Ora- 
tore^  a  work,  upon  which  that  extraordinary 
man  appears  to  have  beftowed  the  utmoft  care. 
With  fome  exceptions  on  account  of  the 
greater  precifion  and  perfedlion  of  our  laws, 
and  on  account  of  the  different  circumftances 
attending  the  Roman.  Forum  and  the  Engllfh 
Bar,  the  diredllons,  which.  In  the  perfon  of 
CRASStJS,CiCERO gives  for  forming  a  complete 
Orator,  will  apply  for  the  moft  part  to  theEng- 
lifhLavv^yer.  The  fame  wide  compafs  of  know¬ 
ledge  is  necelfary  to  form  the  character  of  a 
perfedl  Englifh  Lawyer,  as  was  to  form  the 
charadler  of  a  perfect  Roman  Orator.  It  muff 
be  allowed,  that  many  have  been  confpicuous 
at  the  EnglilTi  Bar,  who  could  boaft  of  no 
attainments  in  literature  or  fcience  ;  natu¬ 
ral  abilities  have  done  much  of  themfelves. 
But  the  fame  natural  abilities,  combined  with 
extenfive  information  and  erudition,  would 
have  done  more  ;  and  it  may  reafonably  be 
fuppofed,  that  the  afpiring  law-ftudent  of  an 
Englifh  Unlvcrfity  aims  at  excellence  ;  that 

he 
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he  is  willing  to  avail  himfelf  of  every  colla¬ 
teral  aid ;  that  he  is  more  inclined  to  adopt 
the  enlarged  views  of  Crassus,  in  the  Dia¬ 
logues  before  mentioned,  than  the  confined 
notions  of  Antonius  ;  and,  when  a  particular 
caufe  occurs,  would  wifli  to  be  able  to  draw 
from  his  own  well-arranged  ftores  of  know¬ 
ledge,  inftead.of  relying  entirely  on  the  loofe 
and  confufed  ideas,  which  he  can  colled:  from 
others  on  the  urgency  of  the  moment.  If 
the  fentiments  of  the  law-ftudent  are  thus 
liberal,  he  will  probably  not  think  Chemiftiy 
undeferving  of  his  regard.  He  will  recoiled:, 
that,  in  a  trading  and  commercial  Nation, 
law  queftions  frequently  occur  which  require 
a  knowledge  of  our  Manufadures  ;  and  the 
proper  way  to  attain  this  knowledge  is  to  be¬ 
gin  with  the  chemical  principles,  upon  which 
Manufadures  are  conduded.  Sometimes,  in 
a  difpute  about  a  Patent  for  inftance,  thefe 
very  principles  may  be  the  fubjed  of  his  Brief. 
Another  incentive  may  be  mentioned,  which 
is,  that  the  Lawyer,  if  he  arrive  at  eminence, 
will  become  a  Member  of  Parliament,  and,  in 
this  capacity,  he  will  derive  the  fame  advan¬ 
tages 
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tages  from  an  acquaintance  with  Chemiftrj*', 
which  I  obferved  that  Gentlemen  of  fortune 
would,  if  placed  in  that  fituation. 

So  much  for  the  particular  refpefts,  in 
which  a  knowledge  of  Chemiftry  may  be 
found  ufeful  to  the  different  deferiptions  of 
Gentlemen  of  this  Univerfity.  There  are 
fome  points  of  view,  in  which  it  is  equally 
ufeful  to  every  defeription.  It  muft  be  con¬ 
ceived  that  thofe,  who  have  had  the  advantage 
of  a  liberal  education,  who  have  vifited  an 
Engllfli  Athens,  cannot  but  have  imbibed 
fomething  of  that  laudable  curiofity,  which 
makes  them  defirous  of  being  able  to  account 
for  thofe  remarkable  appearances  and  pro- 
ceffes  in  the  w^orld  about  them,  fome  of  which 
are  almoft  conftantly  prefent  to  their  fenfes, 
others  of  which  more  rarely  occur,  but  arreft 
attention  by  the  grandeur  that  they  exhibit, 
or  the  terror  that  they  imprefs.  The  theo¬ 
ry  of  moft  of  thefe  appearances  and  proceffes 
is  to  be  fought  for  in  Chemiftry.  Do  we  wifli 
to  know  why  metals  ruft  ?  why  fire  burns  ? 

why 
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why  atmofpherlc  air  fupports  life  ?  why  the 
exhalation  of  paint  and  the  fumes  of  charcoal 
are  pernicious  ?  why  we  fee  meteors  in  the 
heavens,  or  volcanic  eruptions  upon  the  earth  ? 
it  is  to  Chemiftry  we  muft  look  for  an  expla¬ 
nation  of  thefe,  among  other  Phasnomena. 

The  above  are  all  the  obfervations,  which  I 
have  to  offer  on  the  Utility  of  Chemiftry.  Much 
might  be  faid  upon  it  as  an  engaging  ftudy, 
were  this  a  topic  on  which  I  had  propofed  to 
enlarge.  As  I  have  not,  I  muft  be  fatisfied 
with  two  general  remarks.  The  firft  is,  that’ 
chemical  information  is  acquired  in  that  man¬ 
ner,  which  is  moft  gratifying  to  the  vani¬ 
ty  inherent  in  the  human  mind  :  ipfe  fibi 

tradit  fpediator the  Chemift  appears  to 
teach  himfelf,  as  the  knowledge,  that  he 
gains,  is  deduced  from  experiments,  which  he 
either  fees  or  makes.  I  may  add,  that  theft 
experiments,  for  the  moft  part,  are  agreeable 
to  the  eye,  and  that  fome  of  them  are  ftrik- 
ing  and  beautiful.  The  fecond  remark  is, 
that,  in  this  ftudy,  alternate  thought  and  ac- 
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tlon  relieve  each  other  :  at  one  time  the  mind 
is  employed  on  theory,  at  another  the  hands 
are  employed  in  pradlice ;  one  day  the  Che- 
mift  is  contriving  experiments,  the  next  he  is 
making  them. 

What  I  have  to  fay,  refpe£ling  the  ob¬ 
ject  at  which  my  Ledlures  will  principally 
aim,  will  occupy  only  a  fmall  portion  of  your 
time. 

From  the  eftimation  in  which  chemical 
knowledge  now  begins  to  be  held,  my  Clafs 
may  polTibly  confifl:  of  Gentlemen,  who  differ 
much  with  regard  to  their  prefent  chemical 
attainments.  There  may  be  fome,  who  have 
already  entered  into  the  refinements  of  Che- 
mlftry,  and  to  whom  nothing,  which  I  could 
fay,  would  be  entirely  new :  there  may  be 
others,  who  have  laid  the  foundation  of  this 
ftudy,  and  who  wifh  to  ralfe  the  fuper- 
ftrudlure  ;  but  the  majority  mufh  confifl:  of 
thofe,  who  have  as  yet  made  but  little  pro- 
grefs  in  it ;  of  thofe,  who  have  hitherto  mofl- 
ly  diredled  their  attention  to  claffical  learn- 
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ing,  but  are  now  defirous  of  extending  their 
views  over  the  fields  of  fcience.  It  is  to 
Gentlemen  of  this  laft  dcfcription  that  I  fliall 
chiefly  addrefs  myfelf.  I  fliall  endeavour  to 
deliver  the  elementary  parts  of  Chemiftry  in 
as  familiar  a  manner  as  poffible  ;  to  avoid 
the  minutire  of  chemical  controverfy ;  in  fliort, 
to  make  the  accefs  to  the  fcience  as  eafy 
as  may  be.  This  plan,  whilfl:  it  is  beft  cal¬ 
culated  for  the  greater  part  of  my  Audience, 
may  not  be  altogether  without  it’s  ufe  to  thofe 
who  are  already  Chemifts.  The  elements  of 
a  fcience  are  to  that  fcience,  what  Grammar 
is  to  Language  :  and  if  great  Scholars  have 
confelTed,  that  they  have  read  their  Grammar 
over  and  over  again  with  profit,  the  good 
Chemifl:  may,  perhaps,  reap  fome  advantage 
from  an  elementary  Courfe  of  Ledlures.  He 
may  condefeend  to  be  reminded,  where  he 
cannot  be  informed. 

I  wifh  to  have  it  underftood,  that  I  fliall  not, 
becaufe  I  am  a  Phyfician,  dwell  too  much 
upon  pharmaceutical  Chemiftry.  I  do  not, 
on  the  one  hand,  refign  the  privilege  of  no¬ 
ticing 
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ticing  the  applications  of  Chemiftry  to  Medi¬ 
cine  ;  neither  lhall  I  be  fo  biafled  by  my  pro- 
feffion,  on  the  other,  as  to  give  them  a  parti¬ 
cular  confideration.  I  fliall  bear  in  mind  that 
my  Clafs  does  not  confift  entirely,  or  even 
principally,  of  medical  Students. 

My  objedl  will  be,  Perfpicuity,  and  general 
Utility. 


THE  END, 


